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The Influence of Age and Experience 
Aircraft Accident Retes 


GENERAL: The operation of modern, high speed militery aircraft taxes 
the ability of the pilot to the limit of human capabilities so that the 
slightest lapee in attention or temporary lowering of efficiency is more than 
likely to result in an accident. This fact has log been recogized and . 
every effort has been mede to achieve and maintain peak efficiency of flying 
personnel by rigorous selection, thorough training, and the best possible 


medical care by trained flight surgeons. The degree of selection of pilots 


is indicated by the following figures. Of 1000 men applying for avietion 
cadet training, stout 40% are temediotely disqualified by physical exan- 
Dicttine and mental screening tests; of tne remaining 600, about 70% are 
eliminated from pilot training at classification centers; of the 180 who 
enter pilot training, about 50% sre eliminated during the course of training 
and mly the remaining 90, or 9% of the original number, are graduated as 
rated pilots. There is probably no other professional group any where near 
as highly selected from among the best young men in the country. During 
their entire career as flyers they are under strict medical supervision, | 
are temporarily suspended from flying for ailments which would be considered 
trivial in any other occupation, and are indefinitely suspended from flying 
at the first appearance of any physical, mental, emotional, or professional 
defects. 

In spite of this selection, training, and care, the Office of Flying 
Safety reports that pilot error is either entirely responsible or a cont 
ributing factor in about two-thirds of all aircraft accidents. With the 
introduction of super high speed jet fighters ant other hi:sh performance 


eircreft, there is every reason to believe that the humen factor will 


- — 


3 | 
1 increase in importance and the problem of "pilot error® will become even 
more oteke. It is Govicas that any measures which will reduce the number 
of accidents due to husen failure are of prime importence to the Air Forces. 
The purpose of this paver is to present data on the influence of age 


and experience on the aircraft accident rate, these being two humen free 


ters: subject to administrative control. 
Te is believed that these data ere relstive to requests which have been 
e information on the following subjects: 
& (1) Ths determination of the optimel age for flyers and the 
number of years of service the Air Forces msy expect to receive from ? 
pilot once he is trained. 

a (2) The justification of flight ps. 
: : (3) Information for insurance compynies to aid then in se.\, ng 


life insurance rates for flying personnel. 


SOURCES OF THE Dé TA 


Two sets of data were required for this stndy: 

(2) The a@ge and experience of ths pilot of each aircraft ius 
ponsible for an accident during » specified eriod of time, the cause of the 
accident, and the plane type and model. | 
eps (2) The total flying hours, (during the same period of tur), 

So — in each age and experience group by plane type and model 
‘The data on pilot experience in this report covers all the acc: sents 


and the total hours flown in the ‘AF in the Continentel U. S., exc’: sive 


of the Flying Training Command, during the nine-month period, July ' 944 through 


March 1945. 


The data on age covers all the accidents and the total hours fom in 


oe UC RRR SE SRE 

‘ | 1 

the AAF in the Continental U.S., exclusive of the Flying Training Command, 
during the six month period October 1944 through March 1945. 

The accident data were supplied by the Flying Safety Branch of Flight 
Operations Division, AC/AS-3 in cooperation with the Office of the Air Surgeon 
from Aircraft Accident Reports, AAF Form 14. Out of 2 total of 4638 
accidents reported, 273 were omitted from this study because the age or 

experience of the pilots were unknown. The experience of the pilot of 
each plane responsible for an accident was obtained from Individual Flight 
| Records, AAF Form 5. The first pilot hours (to dste as of the end of the 
month in which the accident occurred were used ss a measure of pilot ex~ 
perience. It should be noted that this incluies only first pilot time as a 
| rated pilot and does not include student pilot tim. 

The flying tine data wale obtained from Individual Flight Necords, AAF 
Form 5, in a study set up as a joint cooperative project by the Office of 
the Air Surgeon, the Flying Safety Branch of Flight Operation Division, 

AC /AS-3 and the Office of Statistical Control, The data were obteined as 
follows: | : 

Each line entry om the individual flight record, AAF Form 5» 
represents one man day of flying in a particular plane type and model, A 
representative sample of 5% of sll flying done in the Continental U. S. 
(exclusive of the Flying Training Comnand) was obtained by coding a card 
for every twentieth line entry on the Forms 5 for all pilots. The age of 
the pilot, the experience of the pilot (total first pilot hours to date as 
of the end of the month), the first pilot hours and eo-pilot hours flowm 
that day, the plane type and model, and the date were recorded on each card, 
The cards were then tabulated to obtain flying time by age and experience of 
the pilots for each plane type and model. Multiplying the hours derived from 
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the sample by 20 gave a close approximstion to the total hours flom. In 
order to obtain e more accurate estimste, correcting for minor sampling 
errors, the sample totals for each sge and experience group in each plane 
type and mode] were mltiplied by the ratio between the sample totals for 
each plane type and model and the total hours for that type and model as 
derived from AAF Form 110, (These ratios were close to 20, though not 
exactly 20). As the sample for the entire nine month period was very lerge, 
covering 223,736 man days of flying, the flying tine bielsaeties ere close to 
being exact and are certainly accurate enough for any prectical purposes, 
EXPERIENCE VS, ACCIDENT RATES 

- Table 1 and Figure 1 show the accident rates per hundred thousand flying 
hours by pilot exrerience for all plsne types, heavy bombers (B-17 and B~24), 
medium bombers (B-25 and B-26), Light bombers (A=-20 and A-26), all single 
engine fighters, and transports (C-45, C-46, 0-47, C-53, and C-78). The 
pilots were divided into ten groups by experience for ell plane types. The 
data for specific plane types were divided into just seven groups by pilot 
experience since the total flying hours was not sufficient to werrant a 
finer breakdom, 

The accident rate for all plane types was 100.1 per 100,000 flying 
hours for pilots with less then 50 hours first pilot experience, “ith in- 
creasing pilot experience, the rate dropped steadily down to a rate of only 
25.7 for pilots with 1500 to 2000 hours experience. In other words, pilots 
with less than 50 hours experience Lave nearly 4 times the accident rete 


of pilots with 1500 to 2000 hours experience. 
Rass “Ape 


‘Pilots with over 2000 hours experience had an accident rate of 39.1 
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__ which is appreciably higher than the rate for pilots with 1500 to 2000 


hours and about the same as for pilots with 500 to 750 hours experience. 
The curve for heavy bombers is just about parallel to the curve for #11 


- plane types, showing almost the same relative drop in accident rates with 


; 
, 


increasing experience, although ell the rates are much lower, The rate for 
pilots with less than 5 hours experience was 55.0 as compared with a rate 
of 16.0 for pilots with 1000 to 2000 hours experience. However, while the 
rate for pilots with over 2000 hours experience increases somewhat, this 
increese is small, the rate rising to only 19.0, 

The single engine fighters showed the greatest relative crop in scci- 
dent rates with increasing pilots experience (from 275.7 for pilots with 
under 50 hours experience to 67.4 for pilots with 500 to 1000 hours ex- 
perience). But the accident rate then rose sharply with a further incresse 
in pilot experience to 84.5 for pilots with 1000 to 2000 hours experience | 
and 188.6 for pilots with over 2000 hours experience. | 

Light bombers showed ths same general trends as single fighters, 
transports were similar to heavy bombers, and medium bombers fell in between. 

Table 2 and Figure 2 show the accident rates by pilots experience for 
several plane models, the P-38, P-40, P-47, Be24, B-25, etc. These curves 
show the same trends as previously shom for their plane type groups. These 
curves are not quite as smooth since they are based on a smaller total number 
of flying hours and accidents. The P=38 appears to have the greatest corre- 
lation between pilot experience and accident rates. 

The accident rates for all plane types decrease rapidly with increasing 
pilot experience up to a edethan point and then increase in pilots with a 


great deal of experience. In single engine fightera, light bombers, and 
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medium bombers the lowest accident rates are for pilots with 500 to 1000 
hours experience. In heavy bombers, and transports the lowest rates are 
for pilots with 1000 to 2000 hours experience. 


AGE VS, ACCIDENT RATES 
The accident rates per 100,000 flying hours by ege of pilots for all 
plane types, heavy bombers, and single engine fighters are shown in Teble 
3 and Figure 3. | 
The accident rates for all plane types decrease rapidly from 129.3 
for pilots under 22 years of age to 23.2 for pilots from 30 through 34 years 
of age. Pilots 35 years of age and older have a somewhst higher accident 
rate. In interpreting the slight increase in pilots 35 years old and over 
it should be noted that older pilots in staff positions tend to do their 
flying in safer plane types, so the rise with age is less when 811 plane 
types are combined than when plane types sre considered swparately. 
In heavy bombers, the accident rates decrease very rapidly from 66.4 
for pilots under 22 years of age to only 5.9 for pilots from 30 through 34 
years of age. After age 35, the accident rates increase up to 31.7 for 
pilots 40 years of age and older. 
The accident rates in single pa fighters decrease from 171.4 for 
pilots ‘ies 22 years of age dow to 66.2 for pilots 24 and 25 years of age. 
The rate decreases very slightly from 24 through 29 years of ege and then 


begins to rise reaching a rate of 172.9 for pilots 40 years of ege and older, 


AGE AND EXPERIENCE 
Since age and experience sare correlated, the experience trends prev- 


iously discussed were influenced by the age facto 


ctor and conversely the ege SQ 
P ~ 
trends were influenced by the experience factor. In order to study the two c & 
factore separately, it 1: : ry id is by experience QV ar 
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of pilots in the seme age groups snd plot accident trends by age of pilots 
in the same experience groups. This can only be done for a few plene tyves 
since there are not many older pilots with little experience or young pilots 
th a sreat deal of experience. 

Table 4 and Figure 4 show for single engine fighters the accident 
te by experience for pilots under 22 years of age, pilots 23 and 24, 
pts 24 and 25, and pilots 26 through 29. There were not enough pilots 
a er 30 with little experience to plot reliable *rends for the older age 
coups. The accident rates for pilots under 22 yeurs of age are all mch 
than for pilots up to 29 years of age. In each age group, the 
eidunt rate decreases from 8 maximm for pilots with less than 50 hours 
rience a to a minimum for pilots with 150 to 500 hours experience 
} (500 to 1000 hours experience for the age group 24<25) and then incresses 
egein with increasing experience . . 
By comparing Figure 4 with Figure 1, it is seen chat the apparent 
effect of experience on the accident rates is nowhere near as great if age 
Ee held constent. In other words, the combined effects of age and experience 
hes the grentest influence on accident rates. 
The influence of age on accident rates holding experience constant 


is shown by Table 4 and Figure 5. This is shomm in Figure 4 for several 


Se a I ee ge 


: “experience groups of single engine fighters and heavy bombers, The combined 
‘rates for all plene types sre not shown since the fact that older pilots 
tend to fly ata plane types obscures the trends unless specific plane 
types are studied seperetely. 

In single engine fighter pilots with over 1000 hours experience, the 


cident rates fall repidly with age from age under 22 through age 30-34 


d then rise in pilots of ages 35-39. In singie engine fighter pilots 
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with from 150 to 500 hours experience, the accident rates increase berinning 
with age 30-34. 
Comparing Figure 5 with Figure 4 énd Figure 3 with Figure l, it appears 
that age has a greater influence on the accident rate than experience, 
although both are very important. Possible reasms for this will be dis- 
cusved later. 
PILOT ERROR 

. Each accident reported on AAF Form 14 is analyzed by the accident 
investigating board and by the Office of Flying Safety to determine the 
; ceuses. This is obviously a very difficult task in many instences, par- 
itdcularly if the pilot is killed. For the mrposes of this study, each 
Swotident has been classified according to whether, in the opinion of the 
‘analysts, pilot error was the only cavse, pilot error and some other cauee 
were involved, or whether no pilot error was involved 

‘Table 5 and Figure 6 show the eccident rates for 411 plane types by 
pilot experience and Table 6 and Figure 7 show the accident rates for all 
plane types by age of pilot for ll accidents, all accidents involving pilot 
error, accidents involving pilot error mly, end accidents with no pilot 


error. In each of these two firures, it is seen that the four curves follow 


the same general trends. The accidents attributed to pilot error only heve, 
a would be expected, the greatest correlation with both age and experience 

| The accidents in which no pilot error could be proven also show a 

“high correlation With age and a simificant correlation with pilot experience 
qhis is interpreted to mean thet the ability of the pilot hes an influence 
on the accident rate even in those accidents in which the fact cannot be 
definitely demonstrated by a study of individual records. This does not 


“mean that "pilot error", as strictly defined, is necessarily resposible 
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for the accidents. Other fectors may be involved. For example, rough 
treatment of a plane over a lons period of time msy eventually cause mater- 
1 failure resulting in an accident although no pilot error is involved 

: the instant of the accident. O the other hand, a highly skilled pilot 
2 y become aware of minor materiel deficiencies and have them corrected 

t fore they become serious enough to -ause an accident. 

In other words, this a suggests that the humen element may be 

4 more important in accidents than would be indiceted by the report that 


ot error is directly involved in two-thirds of all accidents, 


TYPES OF PILOT ERROR 

j Pilot error may be subdivided into the following six types: misuse of 
‘controls, violations, lack of proficiency, failure to observe, misjudged 
‘distance, and other pilot error, Since more than one type msy be involved 
in a single accident, the total of the types, as shom in Tables 7 and 8, 
is gnéater than the total numter of pilot error ac cidents. 

Figure 8 shows accident rates for 211 plane types by pilot eileen 
‘and Figure 9 shows accident rates by eve for each of these six types of 
pilot error, All six types are correlated with both pilot experience and 
‘age. Misuse of controls is the most common type of pilot error, 
i Leck of proficiency is the most hichly correlated with pilot exper- 
dence and decreases rapidly as ehaeimaae incresses., Violations are the 
most hichly correlated with age, decreasing rapidly through age 34 and then 


increasing egain in the older age rroups 


It has been shown that sircraft accident rates are highly correlnted 
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th/BEBB: experience and age. The difference is accident rstes between 
ious age and experience croups in the same type of airereft is far 
ter than the difference between accident rates of different models of 
same type and almost as great as the differences between the several 
craft types. 

A biological interpretation of these trends is interesting, though 
perhaps of little administrative significance. One might surmise that the 
high accident rates of youmg pilots, prticularly those wider 22 years 
ad, is due to recklessness and a lack of re-lization of danger, “ith more 
aturity the pilots become more conservative anc the sccident rates co 
= The increasing accident rates in the older ayes may be interpreted 
in terms of the degeneration of psychomotor and sensory resvonses with 
increasing ape and to the development of a mental state of anxiety snd 
apprehension perhaps induced or rcce:tueted by the strain of flying. Ths 
Ne accident rates in youmc flyers with over 1000 hours experience is 
~harder to account for. Perhaps it msy de partly exrlsined by the over 
‘confidence of young pilots with a lot of experiance. 

The high accident rates amons very ««perienced pilots and in the older 
&ge groups are probably due in part to present administrative policiss, 

itn general, the older ani more experienced pilote are of higher rank than 
‘the younger and less experienced men. Above a certain level of age and 
experience a very large proportion of pilots ere assimed to administrative 
Rantsen and only accomplish the bare minimum of four hours flying a month 
required by regulations, Thus, while their total flying hours may be high, 
they have hed little recent experience and perhaps elmost no experience on 
the newer plane types. Combined with this, if they ere senior or command 


pilots, they are given a freedom fr 
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‘4s out of proportion to their current proficiency. It is doubtful whether 
efficiency can be maintained in any complex manipulative task with so little 
(practice. 

Judging from eccident rates Alone, it would appear to be unwise to 
give pilot ratings te very young men. A lower age limit of about 22 would 
seen to be indicated for fighter rilots and perhaps ss high as 24 for heavy 
Bboaber pilots. On the sane basis, it appears that fighter pilots should 
“not be much over 30 years old and that heavy bomber pilots should not be 
“mach over 35. § etudy of combet records by ave might lesd to somewhat differ— 
| ent conclusions. 
| This would seem to indicate that after training # pilot, the Air 
Forces can only expect to use him efficiently for about ten years essimed 
to primary duty as a first pilot. 

This period of active pilot duty might perhaps be extended in two ways. 
A careful study might reveal that with increased discipline and supervision 
the accident rate of young pilots could be reduced. This is suggested, for 
example, by the high inverse correlation of violetions and age. Perhaps 
se longer period of supervised flying before awarding a pilot's rating 
| would have the desired results. 

On the other hand, it seems likely that pilots would retein high effi- 
ciency to en older age if they were never removed for long from primary 
duty as first pilots if they were ever to be reassigned to such duty. A 
study similar to this should be msde to determine the minimum first pilot 
hours per month which would be required to maintain peak efficiency espec- 

i, dally in older men. This might lead to a regulation requiring considerably 
more then the present minimm of four hours per month flying up to a grade 
or age limit after which s pilet would no longer be eligible for assignment , 
to primery duty as first pilot. 
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= research studies of the human factors in flying, 
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TABLE 1. ACCIDENT RATES PER 100,000 FLYING HOURS .BY EXPERIENCE OF PILOT — 
eT Total AAF, Continental U. S, Exclusive of the Flying Training Command 
Ri NINE MONTH PERIOD - JULY 1944 ~ MARCH 1945 
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TABLE 1. ACCIDENT RATES PER 100,000 FLYING HOURS BY EXPERIENCE OF PILOT 


> RES I RICTED Total AAF, Continental U. S. Exclusive of Mi Flying Training Command 
SE NINE MONTH PERIOD ~ JULY 1 ~ MARCH . 
CURI Ty INFORMA TT oy | 9 1945 


(e) BY PLANE TYPE 
fexpeRience | HEAVY BOMBERS MEDIUM BOMBERS LIGHT BOMBERS SINGLE EGE 
lor Picor (8-17 & B24) (8-25 & B26) {A-20 & A~26} arse 
| (First PLOT 
} Hours To Furina | Acc DENTS cg ae FLING ACCIDENTS a 
| Date) Hours No. | Hours No. [Rate 
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Under 50 [3376 101 pe 318843 
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;2000 1999 ees 


O ~ 99 {427051 | 161 | 37.7} 80615 
49 | 376115 a 31.31 62687 315 
’ 
199 | ughgse ‘is | 26.1 | 126365 541 
i 
| 500-999 | usbysh | g2 | 2E 2 ¥3 2¢ 279 
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20008aver | 4817 (};1i9.0] 11992 DY « 
| Total | 23560: | 863 26 «1 h | 590200 | 245976 | 157 a 18 75160 12.643 = SEEN 
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= Table 2 


Accident Nates Per 100,000 Flying Hours by Experience of Pilot 
Total AAF, Continental U.S. Exclusive of The Flying Training Commend 
Mine Month Period - July 1944 - March 1945 


34.6 | 236317 
56 | 29.8] 188256 | 62 | 32.4 27503 
65 | 21.2] 188160 | 
43} 15.9 | 215605 | 49 | 22.7 | 136966 
13.3] 54790 


31] 19.0} 187486 


R290 4 47. 
2.216328 | 296 | 2.5 


13910 21.6] 9866 


2194.2] 2331 1} 43.0 
140,292] 365 | 32.0] 352.225] 92] 24 1} 37.0 | 300,338 | 334 | 132.2 


965 | 7 


Total 


Stetistics Branch 
RESTRICTED > Office of The Air Surgeon 


hh menial a 


SS. 
~— 


Table 2 (cont inued) 


2576 
— 


SECURITY INFORMATION 


a a 


| No, | RATE | } No. | Rate | 


274883 


2637 2605 : 
Gide tages (asia siren Lx 


Statistics Branch 
Office of the Air Surgeon 


RESTRICTED 


SECURITY INFORMATION 


ip) anne 


Dita? 
ith ead 


RESTRICTED 


SECURITY INFORMATION 


Accident Rates Per 100,000 Plying Hours by Age of Pilot 
Total AAF, Continentel U.S. Exclusive of The Flying Treining Commend 
Six Month Period ~ October 1944 - March 1945* 


Table 3 


iat All Plane Tynes 


ao ne ee oe 
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4701201608 {229.3} 155221] 103] 66.4] 184356 | 326/172.% 
1203317]699 | 63.4] 353467] 138] 39.0] 368523 | 307] 83-3 
| 1310508/503 | 36.4] 395036! 82] 20.5] 290227 | 192] 66.2 
roztga4i|3s2 | 34.3} 297208) sz] 29.2] 176544 | 117] 66.3 
640391293 | 30.2] 191332} 30] 15.7] 97692 | 61} 62.4 
371236] 66 | 23.2) 67790; 4) 5.9} 4o6os | 26) &9.0 


93320) 29 | 31.3 10996 21 18.2 6576 61121.7 


7.2] 9459] 3] 32-7] 1257 | 2/272.9 
Tao el wal nomafonl 


*Note that this table by Age of Pilot covers a different period 
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of time then the tables by Experience of Pilot (tebles 1, 2, etc.). 
The total rates are therefore somewhat different on the two sets 
of tables. . 
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TABLE 4, .ACCIDENT RATES PER 100,000 FLYING ROURS BY AGE AND EXPERIENCE OF PILOT 
Total AAF, Continental U.S. Exclusive of the Flying Training Command 
SIX MONTH PERIOD ~ OCTOBER 194% ~ MARCH 1945 


(a) Single Engine Fighters 


{ 


EXPERIENCE OF PILOT -— PIRST PILOT HOURS TO DATE 


AGE 
> jm ta 1000 and Over 


on 
PILOT 


Under 22 fs 


22 - 23} 8765 
24 - at sm 
a 3107 
30 - 34 565 
35 - 39 160 
| Under 22} 26953 
22 - 23; 42597 
24 - "| 22613 
26 - . 19975 
- 867% 
35 ~ e 93 


BOTE: Since few young pilots have much experience end few older pilots have little experience, the flyi 
hours and number of accidents sre very smell in some of the boxes of this teble. In interpreting 
date, not guch weight should be stteched to the retes based on less than 5 accidents. 
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ACC! DENT: reo ny ACCIDENTS cat sizets FLYING =| ACCIDENTS 
No. | Rare No. | Rave Mo, | RATE "ho, _| Rare 


85763 | 133 | 155.1 


82.7] 181882 Gl 77.0) 42471 ; 125.5 
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ea TABLE 5. ACCIDENT RATES PER 100,000 FLYING HOURS BY EXPERIENCE OF PILOT 
AND BY CAUSE OF ACCIDENT FOR ALL PLANE TYPES 
Total AAF, Continental U.S. Exclusive of the Flying Training Command 
MINE MONTH PERIOD ~ July 1944 ~ March 1945 


CAUSE OF ACCIDENT 
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REO lots TABLE 6, ACCINEWT RATES PER 100,000 FLYING HOURS BY AGE OF PILOT 5. == 
SECURITY sme AND BY CAUSE OF ACCIDENT FOR ALL PLANE TYPES. ; oe ee 
= Total AAF, Continental U.S, Exclusive of the Flying Training Commend | : 
SIX MONTH PERIOD ~ October 1944 = “Mereh 1945 = 


CAUSE OF ACCIDENT 


: ACCIDENTS | PiLoy 
| woe | roa, a. scien so RS oie bin 
| nie Free [ese | sccm [enor [amore | sor | 
. HaARs 


8 Rave | No. | Rate | 
470120 | 608 |129..3 | 405 | 86.2 | 220) 46.8) 177) 37-7] 26] 5.5 


1310508 | 503| 38.4! 301 | 23.0/.134] 10.2] 182 


Lozkga’s | 352) 34.3 | B12] 20 " 89} &.71 119 


2203317 | 699} 63.4] 452] 41.0 | 235] 22.3 : 19.0] 37] 3-¥ 
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Accident Rates Per 100,000 Flying Hours by Experience of Pilot and by Tyves of Pilot Error 
Total AAF, Continental U.S. Exclusive of the Flying Treining Commend - 
Wine Month Period - July 1944 ~ March 1945 
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TABLE 8, ACCIDENT RATES PER 100,000 FLYING HOURS BY AGE OF PILOT AND BY TYPE OF PILOT ERROR 


Total AAF, Continental U. S. Exclusive of the Flying Training Comin 
S1%, MONTH PERIOD — OCTOBER 1944 - MARCH 1945 


Under .22 | 470120 


22 - 23 | 1103317 
24 — 25 | 1320508 
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